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PROBLEM TO BE SOLVED: To especially enhance the 
water resistance of a printing part, in a receiving 
material suitably used in ink jet recording, by adding a 
cationic copolymer emulsion with specific glass 
transition temp, on at least the surface of a base 
material. 

SOLUTION: A copolymer emulsion consisting of 15- :p 

50wt.% of a unit kind of a monomer represented by j I 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To a front face, it is it a formula (I) that there are few base materials. 
R 1 R 2 

I I 

CH 2 = C-CO-X-C n H 2n -N + -R 4 • Y" (I) 

I 

R 3 

(As for R1, R2 and R3 respectively the alkyl of carbon numbers 1-4 independently for O or NH 
among a formula, as for X) [ hydrogen or a methyl ] R4 Hydrogen or the alkyl of carbon numbers 
1-4 which may be replaced n — the integer of 2-5 — Y- the anion which forms a salt — 
expressing — the unit drawn from a kind of monomer (A) shown at least 15 to 50% of the weight 
And are monomers other than this monomer (A), and the unit drawn from at least a monomer (A) 
and a kind of vinyl monomer (B) which can be copolymerized consists of 85 - 50 % of the weight. 
And the recorded material characterized by not containing a surfactant, but making the 
copolymer emulsion the glass transition temperature of whose is -20 degrees C or less contain, 
and coming to dry after that. 

[Claim 2] The recorded material according to claim 1 with which a vinyl monomer (B) contains N- 
methylol (meta) acrylamide or its alkyl ether. 

[Claim 3] R4 Recorded material according to claim 1 or 2 which is hydrogen or a methyl. 
[Claim 4] The recorded material according to claim 1 to 3 whose base material is paper. 
[Claim 5] The recorded material according to claim 1 to 4 which contains per two and 0.01 -20g 
of copolymer emulsions with dry weight 1m of base materials. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with recorded materials, such as a 
suitable record form to use this invention for the record by water color ink, especially ink-jet 
record. 
[0002] 

[Description of the Prior Art] An ink-jet recording method records by generating, making the 
minute drop of ink fly by various working principles, and making this drop adhere to recorded 
materials, such as paper. Since this method is printable high-speed, and its ambient noise is 
small and multiple-color-izing is easy for it, as recording devices, such as a color picture, it is 
used for various intended use and is spreading quickly. In connection with it, a more advanced 
property requires from the recorded material for ink jets. 

[0003] The following properties are required of such a recorded material, for example. 
[0004] ** That absorb ink quickly and a blot etc. does not occur and ** printing concentration 
are high, and excel in the coloring nature of ink, Even if durability is in not producing slack on a 
sheet even if it absorbs a lot of ink, ** sheet, and the printing section and water adheres, in a 
picture image ** Flow out and are [ being / a blot /, ] poor, ** Even if lightfastness is in a sheet 
and the printing section and it saves or notifies a bright place for a long period of time, neither a 
tenebrescence nor stain occurs in a picture image. 

[0005] Although proposals various until now have been made in order to fill many such demands, 
especially in durability, it has still come to satisfy a demand of a commercial scene enough. 
[0006] Although there were technique (Provisional-Publication-No. 56-99693 number official 
report) of making a recorded material containing a cation nature surfactant, a method 
(Provisional-Publication-No. 59-20696 official report) of making a recorded material contain a 
cation nature polymer [ like / of poly (diaryl dimethylannmonium chloride) ], etc. as a remedy 
known from before, in the durability of the recorded material itself and the printing section, it was 
especially hard to call it what may not necessarily be satisfied. 
[0007] 

[Problem(s) to be Solved by the Invention] While the purpose of this invention has high printing 
concentration and excelling in the coloring nature of ink, it is in offering the recorded material 
which can give the durability which excelled in the printing section especially. As a result of 
repeating a research that such a purpose should be attained, by applying a specific cation nature 
copolymer emulsion to a base material, this invention persons found out that the outstanding 
performance was obtained, and completed this invention. 
[0008] 

[Means for Solving the Problem] this invention is it a formula (I) that there are few base 

materials to a front face. 

[0009] 
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R l R 2 

I I 
CH 2 = C-CO-X-C n H 2n -N + -R 4 ■ Y" (I) 

I 

R 3 

[0010] (As for R1, R2 and R3 respectively the alkyl of carbon numbers 1-4 independently for O 
or NH among a formula, as for X) [ hydrogen or a methyl ] R4 Hydrogen or the alkyl of carbon 
numbers 1-4 which may be replaced n — the integer of 2-5 — Y- the anion which forms a salt - 
- expressing — the unit drawn from a kind of monomer (A) shown at least 15 to 50% of the 
weight And are monomers other than this monomer (A), and the unit drawn from at least a 
monomer (A) and a kind of vinyl monomer (B) which can be copolymerized consists of 85 - 50 % 
of the weight. And do not contain a surfactant, but the copolymer emulsion the glass transition 
temperature of whose is -20 degrees C or less is made to contain, and the recorded material 
which it comes to dry after that is offered. 

[001 1] The characteristic feature of this invention is in the point of having made the base 
material which constitutes a recorded material containing a specific cation nature copolymer 
emulsion. Especially the durability of the printing section improves by making such a specific 
component contain in a base material. 

[0012] The monomer (A) which is the constituent of the cation nature copolymer emulsion used 
by this invention is used in 15 - 50% of the weight of the domain on the basis of the monomer 
whole quantity which constitutes a copolymer. Since a light-fast fall will become remarkable if 
durability runs short if a monomer (A) is less than 15 % of the weight, and 50 % of the weight is 
exceeded, it is inconvenient. Moreover, the bond strength as durability sufficient on usual 
xeransis conditions and a binder is obtained by making the glass transition temperature of a 
copolymer into -20 degrees C or less. A glass transition temperature here is a value measured 
from the solid-state which is made to dry a copolymer emulsion and is obtained. Furthermore, 
this copolymer emulsion must not contain a surfactant, and when a surfactant does not exist, 
the prevention of a waterproof fall of it is attained. 
[0013] 

[Embodiments of the Invention] The monomer (A) which is the constituent of the cation nature 
copolymer emulsion used by this invention is shown by the aforementioned formula (I). R4 in a 
formula It is hydrogen or the alkyl of carbon numbers 1-4 which may be replaced, and a hydroxyl 
group, a halogen atom, a phenyl group, an epoxy group, etc. are mentioned as base which may be 
replaced by the alkyl here. It is R4, judging from the ease of a industrial acquisition. It is desirable 
that they are hydrogen or a methyl, moreover, Y- the anion which forms a salt — expressing — 
concrete — halogen ion, CH30S03- (CI- Br-, I- etc.), C2H5</SUB> S03- HS04- H2P04- 
CH3COO- HCOO-, and N03- etc. — it is illustrated Among these, halogen ion, CH30S03 - 
And HS04 - It is desirable. 

[0014] As the example of a monomer (A) The inorganic-acid salt of dialkylamino alkyl (meta) 
acrylate or dialkylamino alkyl (meta) acrylamides, organic acid chloride, and the quarternary 
ammonium salt by the 4th class-ized agent are raised. Here, as an inorganic-acid salt, a 
hydrochloride, a sulfate, a nitrate, phosphate, etc. are raised and acetate, a formate, etc. are 
raised as organic acid chloride. Moreover, as the 4th class-ized agent, a methyl chloride, a 
diethyl sulfate, epihalohydrin, benzyl chloride, etc. are raised. 
[0015] As dialkylamino alkyl (meta) acrylate dimethylamino ethyl acrylate, 
dimethylaminopropylacrylate, Dimethylamino butyl acrylate, diethylamino ethyl acrylate, 
Diethylamino propylacrylate, diethylamino butyl acrylate, G n-propylamino ethyl acrylate, G n- 
propylamino propylacrylate, G n-propylamino butyl acrylate, G n-butylamino ethyl acrylate, G n- 
butylamino propylacrylate, G n-butylamino butyl acrylate, 1 and 1-dimethyl-3- 
dimethylaminopropylacrylate, 2-methyl-3-dimethylaminopropylacrylate, etc. can illustrate the 
methacrylate corresponding to these. 

[0016] moreover, as dialkylamino alkyl (meta) acrylamides A dimethyl aminoethyl acrylamide, a 
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dimethylamino propyl acrylamide, A dimethylamino butyl acrylamide, a diethylaminoethyl 
acrylamide, A diethylamino propyl acrylamide, a diethylamino butyl acrylamide, A G n-propyl 
aminoethyl acrylamide, a G n-propylamino propyl acrylamide, A G n-propylamino butyl 
acrylamide, a di-n-butyl aminoethyl acrylamide, A G n-butylamino propyl acrylamide, a G n- 
butylamino butyl acrylamide, N-(1 and 1 -dimethy|-3-dimethylamino propyl) acrylamide, N-(2- 
methyl-3-dimethylamino propyl) acrylamide, etc. can illustrate the methacrylamide derivative 
corresponding to these. 

[0017] Also in these dialkylamino alkyl (meta) acrylate and dialkylamino alkyl (meta) acrylamides, 
as a desirable thing especially Dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate, 
Dimethylamino ethyl acrylate, diethylamino ethyl acrylate, Dimethylamino propyl methacrylate, 
Dimethylaminopropylacrylate, A dimethylamino propyl acrylamide, dimethylaminopropyl 
methacrylamide, a diethylamino propyl acrylamide, and diethylamino propyl methacrylamide can 
be raised. Moreover, the 4th class ghosts of these are also used preferably. 
[0018] The inorganic-acid salt of the dialkylamino alkyl (meta) acrylate raised above or 
dialkylamino alkyl (meta) acrylamides, organic acid chloride, and quarternary ammonium salt can 
also be used independently, respectively, and can also be used combining two or more sorts. 
[0019] The vinyl monomers (B) which are the constituents of the copolymer used by this 
invention are monomers other than the above-mentioned monomer (A), and are a kind of things 
in which a monomer (A) and copolymerization are possible at least. As such a vinyl monomer (B) t 
for example, styrene, vinyltoluene, The styrene system compounds like an alpha methyl styrene, 
ethylene, and the olefins like a propylene A vinyl chloride and halogenation olefins like a 
vinylidene chloride Vinyl acetate, A propionic-acid vinyl, a butyric-acid vinyl, an isovaleric-acid 
vinyl, a pivalic-acid vinyl, The vinyl esters like a lauric-acid vinyl and a ****** tic acid vinyl A 
methyl acrylate, an ethyl acrylate (meta), a butyl acrylate (meta), (Meta) Acrylic-acid 2- 
ethylhexyl, acrylic-acid (meta) lauryl, (Meta) The ester of the acrylic acid like acrylic-acid stearyl 
(meta), and the fatty alcohol of carbon numbers 1-18 (Meta) Acrylonitrile in addition a glycidyl 
group, N-methylol machine, (Meta) The vinyl monomer which has an alkoxy methyl group, an 
amide group, a carboxyl group, a hydroxyl, a methoxy machine, and a functional group like a 
sulfonic group, the vinyl monomer which has two or more polymerization nature unsaturated 
bonds can be illustrated. 

[0020] As an example of the vinyl monomer containing the above-mentioned functional group A 
N-methylol (meta) acrylamide, N-methoxyrnethyl (meta) acrylamide, An N-ethoxy methyl (meta) 
acrylamide, an N-propoxy methyl (meta) acrylamide. An N-butoxy methyl (meta) acrylamide, an 
N-iso butoxy methyl (meta) acrylamide, (Meta) An acrylic acid, an itaconic acid, a maleic acid, an 
acrylamide (meta), 2-hydroxyethyl (meta) acrylamide, 2-hydroxyethyl (meta) acrylate, a vinyl 
sulfonic acid, or its salt can be raised. 

[0021] moreover, as an example of the vinyl monomer which has the two or more above- 
mentioned polymerization nature unsaturated bonds A butadiene, the aliphatic dienes like an 
isoprene, ethylene ************ (meta) acrylate, Tetrapod ethylene ************ (meta) 
acrylate, butylene ************ (meta) acrylate, Neopentyl ************ (meta) acrylate, 
******** roll pro pantry (meta) acrylate, The poly (meta) acrylate like pentaerythritol tetrapod 
(meta) acrylate A divinylbenzene, diallyl maleate, allyl-compound (meta) acrylate, triallyl 
isocyanurate, a triaryl ****** rate, a methylene screw acrylamide, etc. can be raised. 
[0022] The advantage that the recorded material which applied the copolymer emulsion obtained 
from there is excellent especially in durability as at least 1 component of a vinyl monomer (B) 
when N-methylol (meta) acrylamide or its alkyl ether is used is acquired. Here, as for the alkyl 
which constitutes alkyl ether, it is desirable that they are carbon numbers 1-4, and N- 
methoxymethyl (meta) acrylamide, an N-ethoxy methyl (meta) acrylamide, an N-propoxy methyl 
(meta) acrylamide, an N-butoxy methyl (meta) acrylamide, an N-iso butoxy methyl (meta) 
acrylamide, etc. are raised as an example of the alkyl ether of N-methylol (meta) acrylamide. 
When using a such N-methylol (meta) acrylamide or its alkyl ether, it is desirable to use other 
vinyl monomers (B) together as 0.1 - 10% of the weight of a domain on the basis of the amount 
of the whole monomer. N-methylol (meta) acrylamide or its alkyl ether is more preferably used in 
0.2 - 5% of the weight of the domain on the basis of the amount of the whole monomer. 
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[0023] Cation nature polymer emulsion used by this invention, It is obtained by carrying out 
copolymerization of the monomer (A) and vinyl monomer (B) which were explained above. Since 
it is connected with making a surfactant exist reducing the durability of the recorded material 
which applied the emulsion in manufacturing this copolymer emulsion, although use of a 
surfactant must be avoided, other conditions can follow a conventional method. 
[0024] As for a polymerization, it is desirable for it to be carried out in a water medium generally 
and to use a polymerization initiator in this case. As a polymerization initiator to use, if it is the 
compound which generates a free radical, any will be sufficient, for example, the combination of 
these or reducing agents, such as a 2 and 2'-azobis (2-amidino propane) ** hydrochloride, an 
azobisisobutyronitril, benzoyl peroxide, a cumene hydroperoxide, and t-butyl hydroperoxide, will 
be used preferably. Moreover, the anionic polymerization initiator like an ammonium persulfate is 
also usable. Although especially the amount of the polymerization initiator used is not restricted, 
since it is desirable to lessen the amount of survival of a monomer as much as possible, it is 
desirable to use a polymerization initiator in 0.05 - 5% of the weight of the domain to the 
monomer whole quantity. 

[0025] Although especially polymerization temperature is not restricted, 30-100 degrees C of 
suitable polymerization temperature are 40-80 degrees C preferably. It is in the inclination that 
the conversion of a monomer falls, at low temperature, and is not more desirable than 30 degrees 
C. Moreover, especially the technique of adding a monomer is not restricted to the system of 
reaction, either, the whole quantity may be added first, for example, a polymerization may be 
performed, it may split-add or continuity add and a polymerization may be performed. 
[0026] The cation nature copolymer emulsion obtained in this way is applied to the base material 
of a recorded material according to this invention. As a base material used here, although paper 
can be raised typically, cloth, the resin film, the synthetic paper, etc. are usable. 
[0027] In this invention, that what is necessary is just to make a cation nature polymer emulsion 
exist on the surface of a base material at least, even if it exists in its interior besides the front 
face of a base material of course, it does not interfere. The coating of the coating liquid which 
made the technique of a base material of adding this emulsion in sinking-in liquid in making a 
front face containing at least, for example, sinking in and processing a base material to this, and 
this emulsion contain such a cation nature polymer emulsion is carried out to a base-material 
front face using the usual coating equipment like a roll coater, a reverse roll coater, an air knife 
coating machine, a blade coating machine, and a spray coater, and the technique of drying etc. 
can be applied. 

[0028] In such sinking-in liquid or coating liquid, it is also possible to use other components 
together. For example, a well-known flour silicic acid, clay, talc, the diatom earth, a calcium 
carbonate, A barium sulfate, titanium oxide, a zinc oxide, a satin white, and the minerals pigments 
like an aluminum silicate Starch, gelatin, casein, gum arabic, a sodium alginate, A carboxymethyl 
cellulose, polyvinyl alcohol, a polyvinyl pyrrolidone, A sodium polyacrylate and the water soluble 
polymers like a polyacrylamide poly (diaryl dimethylannmonium chloride), polyethyleneimine, A 
poly-allylamine, a polyvinyl amine, the cation nature water-soluble polymer like the 
polyacrylamide to which cation nature was given, A synthetic rubber latex and synthetic-resin 
emulsions like an ethylene vinyl acetate system emulsion Various additives, such as a dispersant, 
a fluorescent dye, pH regulator, a defoaming agent, and lubricant, can be raised further. 
[0029] In this invention, it is suitable for the cation nature copolymer emulsion to make it contain 
in 0.01 -20g per two and with dry weight 1m of base materials, and also it is more desirable to 
make it contain in 0.1 -10g. If there are not much few contents of this copolymer, effects, such 
as durability made into the purpose by this invention, will become that it is fully hard to be 
demonstrated. Moreover, even if the content of this copolymer increases not much, since an 
effect does not increase so much, it produces un-arranging economically. 
[0030] 

[Exa mple ] H ere aft er , a l though an e xamp le e xp l ains th i 3 i nvent i on concrotclv, thi s i nvention \ n nr>f - 
limited to these examples. Among an example , especially % nnd thr sectigfi nhnwing a rnntrnt or 
the amou nt used w^'ff ht Griteria; QTTt ess refuses! 

[UU J I] AlLei havi n g taught 660g [ of water ], and 3tyrcnc 10g, 70g of buty l aory l at e o, and 25g of — 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these examples. Among an example, especially % and the section showing a content or 
the amount used are weight criteria, unless it refuses. 

[0031] After having taught 660g [ of water ], and styrene 10g, 70g of butyl acrylates, and 25g of 
80% aqueous solutions of ****************** ethyl trimethylammonium chloride to synthetic 
example 1 reflux condenser, the thermometer, and the 2\. separable flask equipped with the 
stirring machine and carrying out a temperature up to 80 degrees C, nitrogen gas replaced the 
inside of the system of reaction. Next, supply 50g of 5% aqueous solutions of a 2 and 2'-azobis 
(2-amidino propane) ** hydrochloride to the system of reaction at a fixed speed over 5 hours 
simultaneously, respectively, and styrene 40g, 270g of butyl acrylates, 100g of 80% aqueous 
solutions of ****************** ethyl trimethylammonium chloride, and 100g of 10% aqueous 
solutions of N-methylol acrylamide were made to react over 4 hours, and the polymerization was 
ended. Polymerization liquid was filtered in the stainless steel of 100 meshes after cooling. The 
obtained emulsion was the uniform water variance liquid of an opalescence, and was 150cps in 
38% of solid contents, and viscosity (it measures in BL type viscometer and rotational frequency 
60 revolution per minute). 

[0032] Moreover, when extended thinly the 10g of the above-mentioned emulsion numbers in the 
shape of a film using the glass rod, carried out 10-15g precise-weighing extraction of what was 
dried 30 minutes or more at 60 degrees C, it put into the cell made from an aluminum foil, the 
temperature up was carried out from -100 degrees C to 100 degrees C by 10 degree-C 
programming rate for /using the thermal-analysis system ( SSC by SEIKO electronic industry 
company 5000 thermal-analysis system) and the glass transition temperature was measured, the 
glass transition temperature of this emulsion was -34 degrees C. 

[0033] Except having changed as the modality and amount of one to synthetic examples 2-4 and 
example of comparison synthesis 3 monomer were shown in Table 1 , it carried out like the 
synthetic example 1 and the result of Table 1 was obtained. In addition, the surfactant in the 
example 1 of comparison synthesis was made to exist from the time of a reaction, and expressed 
the amount with the rate over the monomer whole quantity. Moreover, the cable address of each 
component in Table 1 expresses the meaning as follows. 

[0034] DMC: In ****************** ethyl trimethylammonium chloride; formula (I) R1 =CH3, 
X=0, n= 2, R2 =R3 =R4 =CH3, Y-=CI - Compound DMA: In acryloyl aminopropyl 
trimethylammonium chloride; formula (I) R1 =H, X=NH, n= 3, and R2 =R3 =R4 =CH3, Y~=CI - 
Compound S T : Styrene MMA: Methyl methacrylate BA : Butyl-acrylate N-MAM : N-methylol 
acrylamide LTAC: Lauryl trimethylammonium chloride [0035] 
[Table 1] 

**************************************************************** ** ** Example 
Example of comparison synthesis 1 2 3 4 1 2 Component of a 3 

************************************ **************************** copolymer (%) 
Monomer (A) 

DMC 20 30 20 - 20 5 20 DMA 30 Vinyl monomer (B) 

ST 10 5 - 5 10 20 48 MMA - - 10 BA 68 63 68 68 68 73 30 N-MAM 2 2 2 2 2 2 2 
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Surfactant LTAC 2 — 

^^^^^^^^^^^^^^^^^^^^^^^^^ OI3SS transition 

temperature (**) -34 -35 -32 -30 -35 -30 +20 

constituent for coatings was created by the following combination using the emulsion 
compounded in an example, the examples 1-4 of the example synthesis of a comparison, and the 
examples 1-3 of comparison synthesis. 

[0037] Flour silicic acid 100 section polyvinyl alcohol 50 section emulsion (dry weight) The 25 
sections or 50 ****s The 850 sections [0038] Used the common paper of fine quality whose 
Stockigt sizing degree basis weights are 80g/m2, and is 30 seconds as a base material, carried 
out the coating with the wire rod so that the amount of xeransis coatings might become 10g/m2 
about the above-mentioned constituent for coatings on this base-material front face, and it was 
made to dry for 2 minutes at 120 degrees C, heat treatment for 1 minute was further performed 
at 110 degrees C with the heat press machine, and the recorded material was obtained. On this 
recorded material, it is a color printer by the canon company. BJC-600J It used and ink-jet 
record was performed. The durability of the acquired picture image was evaluated as follows, and 
the result was shown, in Table 2. 

[0039] After putting the sample after the waterproof evaluation technique record until it was 
immersed for 5 minutes into 25-degree C city water and it dried, after leaving it more than half a 
day in the thermostatic chamber of the temperature of 25 degrees C, and 60% of relative 
humidity, concentration was measured by the Macbeth concentration meter. 
[0040] 
[Table 2] 

** *# ** Degree Emulsion (section) Yellow Magenta Cyanogen Black 

:f:^:^:^^%5t:^^:4c:4c:t::+:^:4c:4c:^:^:£ The Synthetic example 1 

25 1.57 1.80 1.68 1.78 50 1.66 1.85 1.711.81 ** 2 25 1.601.84 1.68 1.80 50 1.70 1.88 1.72 1.84 ** 
3 25 1.58 1.781.66 1.78 50 1.64 1.831.69 1.82** 4 25 1.58 1.81 1.67 1.7750 1.611.85 1.70 1.82 

comparison synthesis 25 1.42 1.56 1.50 1.6250 1.461.60 1.551.66 ** 2 25 1.38 f.091.26 1.23 50 
1.44 1.18 1.32 1.27 ** 3 25 1.43 1.34 1.46 1.46 50 1.48 1.41 1.52 1.50 It is not used but is 0. 0.79 
0.23 0.34 0.38 

[Translation done.] 
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